A new simple coumarin glycoside, named praeroside VI (1), along with six known coumarins, were isolated from an aqueous extract of Bai-Hua Qianhu, the root of Peucedanum praeruptorum DUNN. (Umbelliferae). Spectroscopic analysis and chemical studies were carried out to investigate the structure of the new coumarin, which was concluded to be 1. Additionally, two simple glycosidic coumarins and four simple nonglycosidic coumarins were identified as apiosylskimmin (2), hymexelsin (3), umbelliferone (4), scopoletin (5), isofraxidin (6) and 8-carboxy-7-hydroxy coumarin (7), respectively. This is the first reported identification of compound 7 as a constituent of plant materials.
Notes
The traditional Chinese medicine, Qianhu, which consists of the roots of Peucedanum praeruptorum DUNN. and P. decursivum MAXIM. (Umbelliferae), is used for treatment of respiratory disease and pulmonary hypertension. In the course of our search for the active ingredients of Qianhu, we have reported the structures and biological activities of coumarins isolated from both plants. We isolated the angular non-glycosidic pyranocoumarins Pd-Ia, Pd-Ib, Pd-II and Pd-III, and the angular glycosidic pyranocoumarins praeroside II, praeroside III, praeroside IV and praeroside V, along with linear glycosidic furocoumarin praeroside I, from Bai-Hua Qianhu (Peucedanum praeruptorum DUNN.), and the linear non-glycosidic pyranocoumarins Pd-C-I, Pd-C-II, Pd-C-III, Pd-C-IV, Pd-C-V and AD-I, as well as various saponins, from Zi-Hua Qianhu, the root of P. decursivum MAXIM. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] In addition, we recently isolated two novel angular pyranocoumarin glycosides, peucedanosides A and B, along with apterin 23) and praerosides e and f, 24) from Peucedanum praeruptorum DUNN.
In this paper, we report the isolation and structure elucidation of a new simple coumarin glycoside and six known simple coumarins from Bai-Hua Qianhu collected in China.
Results and Discussion
Praeroside VI (1) was isolated as a colorless powder, mp 130. 5 These functional groups were also identified by Table 1 ). Enzymatic hydrolysis of 1 by cellulase afforded an aglycone (1a), [a] D ϩ46.0°(MeOH), which was identified as (2ЈR)-7-hydroxy-8-(2Ј,3Ј-dihydroxy-3Ј-methylbutyl)-coumarin [25] [26] [27] with D-glucose.
Studies of Coumarins from the Chinese Drug Qianhu, XXVII 1) : Structure of a New Simple Coumarin Glycoside from Bai-Hua Qianhu, Peucedanum praeruptorum
The structure of 1 was further established by 2D-NMR studies, particularly 1 H-1 H correlated spectroscopy (COSY), heteronuclear multiple quantum coherence (HMQC) and nuclear Overhauser enhancement and exchange spectroscopy (NOESY). Correlations in HMBC and NOESY revealed proton-carbon sequences from H-2Ј to C-8 and G-C-1, H-1Ј to C-7, C-8 and C-9, respectively. Compounds 2 and 3 are also simple coumarin glycosides. 2 and 3 were identified as apiosylskimmin 28) and hymexelsin 29) by comparison of their structural data with those of authentic samples.
Nonglycosidic simple coumarins 4, 5, 6, and 7 were identified as umbelliferone, scopoletin, 30) isofraxidin, 31) and 8-carboxy-7-hydroxy coumarin 32) based on analysis of their physical and spectral data (MS, This is the first reported identification of simple coumarin (7) as a constituent of plant materials.
Experimental
General Experimental Procedures Melting points were recorded using a Yanagimoto melting point apparatus without correction. UV spectra were recorded using Shimadzu 1600.
1 H-and 13 C-NMR spectra were recorded on a JNM-LA 500 spectrometer and a JEOL AL 400. FAB-MS spectra were obtained using a JMS-DX 302 mass spectrometer. Optical rotations were determined for solutions in MeOH using a JASCO DIP-140 polarimeter.
Plant Material Peucedanum praeruptorum DUNN. (Umbelliferae) was collected from Ringan Town, Zhejiang Province, P. R. China, in August 2000 during the flowering season. A voucher specimen was identified by Prof. Xiao Luwei at Zhejiang College of Traditional Chinese Medicine and deposited at the herbarium of Meiji Pharmaceutical University.
Extraction and Isolation Pulverized roots of Peucedanum praeruptorum (2.75 kg) were extracted with water under reflux to give 638.6 g of extract. The water extract (638 g) was fractionated with Diaion HP-20 and then HW-40F to give seven fractions, followed by HPLC with ODS (C18) and/or Develosil (C30) using a MeOH-H 2 O solvent system to yield 1 (98.6 mg), 2 (87.7 mg), 3 (6.3 mg), 4 (15.5 mg), 5 (9.7 mg), 6 (3.9 mg) and 7 (23.4 mg). 
